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^n this report, of which the following is a digest, an impor- 
tant nonlinear differential eq^uation is employed in an actual ap- 
plied case of plastic deformation, and its solution is Indicated 
by current methods^ 


In G, Yu. Dzhanelidze *s work (l) the. applied theories of elastic defonna- 
generalized on the base of essential kinematic schemes 
that t^e into account the effect of warping of cross sections' caused by twist- 
4 proposed, in a study of deformation beyond the elastic limit, a simpli- 
fied kinematic model constructed on the assumption that the cross sections re- 
main plane during all forms of defomation of a beam, Including torsion. 


However, experiments clearly revcpl a strong wai5)ing of the cross sections 
during all stages of plsstic torsion. In this case the obsei*ved forms and dimen- 
sions of the waping of cross sections approach those obtained for the same degree 
of torsion in the elastic stage of deformation. 


Thus, we are coii^elled to recommend that in any construction of an applied 
theoi^ of plastic deformation of-heams one must preserve the kinematic scheme 
that; applies, or responds, to the elastic stage, as was also advocated hy V. V. 


>.^When these recommendations are, followed, we find the general equation de- 
scBjpug. the kinematic picture of deformation to he the following nonlinear one: 


-f-Z3 ^ 4 - 1(7 ^ ^ T £■ r -I- G 


T^^re tau T is the relative angle of twist and A, B, C, D, and E are constants. 
This equation can he approximately solved hy B. G. Galerkin's variational method 
or hy numerical integration. 
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This . equation results from the simultaneous solution of the following set: 


'(-§f —^) 


where is the longitudinal relative elongation; 9^2 and are the ' angular 
displacements in the longitudinal planes parallel to the principal central 
axes of 'inertia of the cross section; 5 is the average value of over the 
cross section; Kg^are the components of the curvature of the heam^s 

axis in the planes of the principal central axes of inertia; x and y are the 
coordinates of this system; ^ is a function of torsion satisfying the ecmation 
A (p=^ 0 and the boundary conditions 9<p /^ = y ) 

and determination of ^he constant; and are the addi- 

tional angular displacements over and above those displacements that are due to 
pure tors ion* The presence of these terms distinguish our equations from the 
C'^^rre spending ones used by a, Yu, Pz hancliujc>e for the elastic stAAre. 

^he remainder of the article reduces this set to the nonl"* near equation, 
after suitable transformations and eliminations, with approxlmaolons and neg- 
lect of high -order terms; A, B,. C, D, E are lumped constants^ 
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